In the title compound, C 22 H 19 ClN 4 O, the quinolinol moiety is almost planar [r.m.s. deviation = 0.012 Å ]. There is an intramolecular O-HÁ Á ÁN hydrogen bond involving the hydroxy group and a pyridine N atom forming an S(9) ring motif. The dihedral angles between the planes of the quinolinol moiety and the pyridine rings are 44.15 (9) and 36.85 (9) . In the crystal, molecules are linked via C-HÁ Á ÁO hydrogen bonds forming inversion dimers with an R 4 4 (10) ring motif. The dimers are linked by C-HÁ Á ÁN hydrogen bonds, forming ribbons along [011]. The ribbons are linked by C-HÁ Á Á and -interactions [intercentroid distance = 3.7109 (11) Å ], forming layers parallel to (011).
There is an intramolecular O-HÁ Á ÁN hydrogen bond involving the hydroxy group and a pyridine N atom forming an S(9) ring motif. The dihedral angles between the planes of the quinolinol moiety and the pyridine rings are 44.15 (9) and 36.85 (9) . In the crystal, molecules are linked via C-HÁ Á ÁO hydrogen bonds forming inversion dimers with an R 4 4 (10) ring motif. The dimers are linked by C-HÁ Á ÁN hydrogen bonds, forming ribbons along [011] . The ribbons are linked by C-HÁ Á Á and -interactions [intercentroid distance = 3.7109 (11) Å ], forming layers parallel to (011).
Chemical context
8-Quinolinol and its derivatives are well-known chelating reagents, forming fluorescent complexes with various metal ions, such as Al 3+ , Zn 2+ and Cd 2+ (Goon et al., 1953; Valeur & Leray, 2000; Pohl & Anzenbacher, 2003) . Bis(pyridin-2-ylmethyl)amine [di-(2-picolyl)amine (DPA)] is an excellent ligand showing high selectivity for Zn 2+ , which plays important roles in biological, pathological and environmental processes (Berg & Shi, 1996; Bush et al., 1994; Callender & Rice, 2000) , and it is used to detect Zn 2+ with low concentration in biological and environmental samples. Therefore, many fluorescence probes for Zn 2+ bearing DPA as an ion-recognition site have been developed (Xue et al., 2008; Chen et al., 2011; Kwon et al., 2012) . We have synthesized a new fluorescence chemosensor, based on 8-quinolinol containing DPA via a two-step reaction, and herein we report on its synthesis and crystal structure.
Structural commentary
The molecular structure of the title compound, is shown in Fig. 1 . There is an O-HÁ Á ÁN intramolecular hydrogen bond ISSN 2056-9890 involving the hydroxy group (O2-H2) and a pyridine N atom, N5, generating an S(9) ring motif ( Fig. 1 and Table 1 ). The N(tertiaryamine)-C-C-N(pyridine) torsion angles, N4-C17-C18-N5 and N4-C23-C24-N6 are 75.0 (2) and 152. 46 (19) , respectively. The dihedral angle between the N5-and N6-containing pyridine rings pyridine rings is 80.97 (12) , and they make dihedral angles of 44.15 (9) and 36.85 (9) , respectively, with the quinolinol moiety.
Supramolecular features
In the crystal, molecules are linked via C-HÁ Á ÁO hydrogen bonds, forming inversion dimers with an R 4 4 (10) ring motif ( Fig. 2 and Table 1 ). The dimers are linked by C-HÁ Á ÁN hydrogen bonds, forming ribbons along [011] . The ribbons are linked by C-HÁ Á Á (Table 1) and slipped parallel -interactions [Cg1Á Á ÁCg1 i , = 3.7109 (11) Å ; Cg1 is the centroid of ring C7-C11/C15; inter-planar distance = 3.5518 (8) Å ; slippage = 1.075 Å ; symmetry code: (i) Àx, Ày + 1, Àz], forming layers parallel to (011) .
Database survey
A search of the Cambridge Structural Database (CSD, Version 5.36; Groom & Allen, 2014 ) for 8-quinolinols gave 387 hits, and for DPA, bis(pyridine-2-ylmethyl)amine gave 4535 hits. A search for the fragment 2-[bis(pyridin-2-ylmethylamino)-methyl]phenol gave 56 hits of which none contained 8-quinolinol. In the compounds that resemble the title compound, namely 2,6-bis[bis(pyridine-2-ylmethyl)aminomethyl]-4-tert-butylphenol (I) (Bjernemose & McKenzie, 2003) , and 3-{[bis(pyridin-2-ylmethyl)amino]methyl}-2-hydroxy-5-methylbenzaldehyde (II) (Wang et al., 2012) , an intramolecular bifurcated hydrogen bond is formed. The N-C-C-N torsion angles in the related compounds are À46.9 (2) and 152.7 (2) in (I) and 48.35 (18) and À116.99 (15) in (II), compared to 75.0 (2) and 152.46 (19) in the title compound. The crystal structures of other compounds containing a fluorescent core and bis(pyridine-2-ylmethyl)amine have been reported; for example one containing a fluorescein core (Wong et al., 2009) , and another a coumarin core (Kobayashi et al., 2014).
Synthesis and crystallization
A suspension of paraformaldehyde (0.41 g, 14 mmol) and bis(2-pyridylmethyl)amine (1.99 g, 10 mmol) in 100 ml of MeOH was stirred for 18 h at room temperature. The solvent was removed under vacuum. To the product obtained was The molecular structure of the title compound, showing the atom labelling. Displacement ellipsoids are drawn at the 50% probability level. The intramolecular O-HÁ Á ÁN hydrogen bond is shown as a dashed line (see Table 1 ). Table 1 Hydrogen-bond geometry (Å , ).
Cg2 and Cg3 are the centroids of rings N5/C18-C22 and N6/C24-C28, respectively. Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz; (ii) x; y þ 1; z þ 1; (iii) Àx; Ày þ 1; Àz; (iv) Àx; Ày þ 2; Àz þ 1.
Figure 2
A view along the a axis of the crystal packing of the title compound. The hydrogen bonds (see Table 1 ) and -interactions are shown as dashed lines. H atoms not involved in these interactions have been omitted for clarity.
added 100 ml of toluene and 5-chloro-8-quinolinol (1.80 g, 10 mmol), and the mixture was heated for 24 h at 353 K. The solvent was removed under vacuum to give an oily product, which was crystallized from hexane-dichloromethane. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The hydroxy H atom was located in a difference Fourier map and freely refined. The C-bound H atoms were positioned geometrically and refined using a riding model: C-H = 0.93-0.97 Å with U iso (H) = 1.2U eq (C). (Rigaku, 2014) .
7-{[Bis(pyridin-2-ylmethyl)amino]methyl}-5-chloroquinolin-8-ol
Crystal data Special details Geometry. Refinement was performed using all reflections. The weighted R-factor (wR) and goodness of fit (S) are based on F 2 . R-factor (gt) are based on F. The threshold expression of F 2 > 2.0 sigma (F 2 ) is used only for calculating R-factor (gt). Refinement. Refinement was performed using all reflections. The weighted R-factor (wR) and goodness of fit (S) Symmetry codes: (i) −x+1, −y+1, −z; (ii) x, y+1, z+1; (iii) −x, −y+1, −z; (iv) −x, −y+2, −z+1.
